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(54) Call admission control method communication system and base station device 



(57) In resource measurement device 32, a meas- 
ured value x of resource use condition is acquired in re- 
spect of the wireless resource to be monitored. Further- 
more, in comparators 34 and 35, the measured value x 
is compared with the call admission threshold value x A 
of service A or with the call admission threshold value 
x B of service B, respectively. Comparison result selector 
36 then selects one or other of the comparison results 
of comparators 34 and 35 in accordance with the type 



or degree of priority of the service of the call requested, 
identified by service identifier 33, and call admission 
control device 31 restricts new call admission in accord- 
ance with the selected comparison result. Thus, the call 
admission control method, communication system and 
base station device wherein deterioration of communi- 
cation quality is suitably suppressed by call admission 
control in accordance with the service that is being uti- 
lized are provided in communication in which access is 
performed with shared resources. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 5 

[0001] The present invention relates to a call admis- 
sion control method, communication system and base 
station device employed in communications in which ac- 
cess is performed by a plurality of users with shared re- 
sources. 

Related Background Art 

[0002] In a mobile communication system comprising 
a wireless base station and a plurality of mobile stations, 
data communication (transmission/reception) is per- 
formed by wireless communication circuits between the 
base station and the mobile stations. Circuit switching 
systems and packet switching systems are examples of 
switching systems employed in such data transmission/ 
reception. 

[0003] As the access system, the code division mul- 
tiple access system (CDMA), the frequency division 
multiple access system (FDMA) or the time division mul- 
tiple access system (TDMA) may be employed. 

SUMMARY OF THE INVENTION 

[0004] In a mobile communication system as de- 
scribed above, irrespective of the switching system or 
access system that is employed, transmission/reception 
of data by multiple access is performed by a plurality of 
users sharing the same wireless resource. 
[0005] For example, in the case of the CDMA system, 
a plurality of user communication channels are multi- 
plexed on the same wireless frequency band and wire- 
less resources such as the amount of up-link interfer- 
ence, the down-link transmission power, and spreading 
codes are shared by a plurality of users. 
[0006] Spreading codes are allocated to each user in 
multiple access using a CDMA system and are em- 
ployed to distinguish the communication channels of 
each user. Since, by employing mutually orthogonal 
spreading codes under synchronization as these 
spreading codes, effects between communication chan- 
nels can be eliminated, a group of orthogonal spreading 
codes is employed on the down-link circuit (transmis- 
sion from the base station to the mobile stations) where 
synchronization is easy to achieve. However, since 
there is an upper limit on the number of mutually orthog- 
onal spreading codes, this limited number of spreading 
codes is shared by a plurality of users. 
[0007] Also, in the case of up-link circuits (communi- 
cation from the mobile stations to the base station), the 
communication channels from different users act as mu- 
tually interfering channels. In order to cope with such 
communication channel interference, it is possible to in- 



crease the transmission power of the communication 
channels from the mobile stations in order to ensure the 
necessary communication quality, even when the 
amount of up-link interference increases due to the 
number of users simultaneously performing data trans- 
mission/reception becoming large. However, there is an 
upper limit on the transmission power, so lowering of 
communication quality occurs when the amount of up- 
link interference exceeds a limiting value. That is, on the 
up-link circuits of a CDMA system, a limited amount of 
up-link interference is shared by a plurality of users. Al- 
so, on the down-link circuits of the CDMA system, lim- 
ited transmission powerf rom the base stations is shared 
by a plurality of users. 

[0008] Also, even if the FDMA system or TDMA sys- 
tem is employed, the same wireless resource is shared 
by a plurality of users in the same way as in the case of 
a CDMA system. In the case of an FDMA system, wire- 
less resources such as base station modem devices, 
transmission power and carriers etc are shared. Also, 
in the case of a TDMA system, wireless resources such 
as base station modem devices, transmission power 
and time slots are shared. 

[0009] If, with regard to limited wireless resources as 
aforementioned that are shared by a plurality of users, 
all of the call requests created by circuit switching calls 
or packet calls etc originated from the users are accept- 
ed, there is a problem that the shared wireless resourc- 
es are insufficient, producing deterioration of communi- 
cation quality for all users. 

[0010] In order to avoid such deterioration of commu- 
nication quality, in a mobile communication system, call 
admission control is performed whereby call admission 
at each time-point is controlled in accordance with the 
condition of use of the wireless resources. One method 
of controlling call admission is for example to set up a 
call admission threshold value defining an upper limit in 
respect of the condition of use of the wireless resources 
and to restrict new call admission in periods where the 
measured value of the resource use condition exceeds 
this call admission threshold value. 
[0011] In recent years, with the development of mul- 
timedia communication of various types, due to the in- 
creasing demand to make communication systems eco- 
nomic, the necessity of providing services of many dif- 
ferent types using the same communication system has 
increased. For example, in fixed telephone networks, 
portable telephone networks and Internet networks etc, 
a plurality of services are already present together in a 
single system and diversification of the services that are 
provided is increasing. 

[0012] Of the services that are employed in commu- 
nication systems, for some services, such as ordinary 
telephone calls, real-time characteristics are demand- 
ed. There are also services in which a certain degree of 
data transmission delay is permissible, such as down- 
loading of data through the Internet. Also, even in regard 
to telephone calls, there are differences in importance 
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or urgency such as for example ordinary telephone calls 
between individuals and emergency telephone calls. 
[0013] In communication systems in which such serv- 
ices of different types are present together, protection 
of the various services by call admission control cannot 5 
be satisfactorily achieved simply by performing control 
by setting a call admission threshold value. Specifically, 
if control is performed simply by setting a call admission 
threshold value, problems arise such as that call admis- 
sions are restricted in respect of calls by services having 
a high degree of priority or that the communication qual- 
ity of calls of services of high priority is adversely affect- 
ed by the pressure of calls of services of low degree of 
priority and in some cases such services of high priority 
may be forcibly disconnected. Such problems of call ad- 
mission control are not restricted to mobile communica- 
tion systems but occur generally in communication sys- 
tems in which resources are shared. 
[0014] The present invention was made in order to 
solve the above problems, its object being to provide a 
method of call admission control, communication sys- 
tem and base station device whereby, in communication 
in which access is performed with shared resources, de- 
terioration of communication quality is suitably sup- 
pressed by call admission control in accordance with the 
service that is utilized. 

[0015] In order to achieve this object, in communica- 
tion in which calls of a plurality of services having mu- 
tually different degrees of priority are present and re- 
spective calls perform access with shared resources, a 
call admission control method according to the present 
invention of controlling call admission is characterized 
in that for the plurality of services, a plurality of corre- 
sponding call admission threshold values are set be- 
forehand in accordance with the respective degrees of 
priority; and in respect of a requested call, the resource 
use condition of a predetermined resource designated 
as the subject of monitoring and the call admission 
threshold value corresponding to the service in this call 
are compared and new call admission in respect of the 
requested call is restricted in accordance with the com- 
parison result. 

[0016] Also, a communication system according to 
the present invention in which a call admission control 
method of controlling call admission is employed, 
wherein in communication in which calls of a plurality of 
services having mutually different degrees of priority are 
present and respective calls perform access with shared 
resources, is characterized in that for the plurality of 
services, a plurality of corresponding call admission 
threshold values are set beforehand in accordance with 
the respective degrees of priority; and in respect of a 
requested call, the resource use condition of a prede- 
termined resource designated as the subject of moni- 
toring and the call admission threshold value corre- 
sponding to the service in this call are compared and 
new call admission in respect of the requested call is 
restricted in accordance with the comparison result. 



[0017] Also, a base station device according to the 
present invention in which a call admission control meth- 
od of controlling call admission is employed, wherein in 
communication in which calls of a plurality of services 
having mutually different degrees of priority are present 
and respective calls perform access with shared re- 
sources, is characterized in that, forthe plurality of serv- 
ices, a plurality of corresponding call admission thresh- 
old values are set beforehand in accordance with the 
respective degrees of priority; and in respect of a re- 
quested call, the resource use condition of a predeter- 
mined resource designated as the subject of monitoring 
and the call admission threshold value corresponding to 
the service in this call are compared and new call ad- 
mission in respect of the requested call is restricted in 
accordance with the comparison result. 
[0018] In the above method of call admission control, 
communication system and base station device, in com- 
munication such as mobile communication in which 
calls of a plurality of services having mutually different 
degrees of priority are present, acceptance of new calls 
is restricted by applying a call admission threshold value 
in respect of resource use condition and, as this call ad- 
mission threshold value that is employed for restriction 
purposes, call admission threshold values are em- 
ployed which are respectively set in accordance with the 
degree of priority of the service. 
[0019] Thus, the method of restricting acceptance of 
new calls can be altered in accordance with the differ- 
ence of degree of priority of the respective services.. In 
this way, in communication in which access is performed 
with shared resources, deterioration of communication 
quality can be suppressed and control of call admission 
can be performed in a suitable manner in accordance 
with the service that is being utilized. Specifically, the 
degree of priority of the respective services corresponds 
to the real-time character, importance and urgency of 
the communication referred to above. 
[0020] The present invention will become more fully 
understood from the detailed description given herein- 
below and the accompanying drawings which are given 
by way of illustration only, and thus are not to be con- 
sidered as limiting the present invention. 
[0021 ] Further scope of applicability of the present in- 
vention will become apparent from the detailed descrip- 
tion given hereinafter. However, it should be understood 
that the detailed description and specific examples, 
while indicating preferred embodiments of the invention, 
are given by way of illustration only, since various 
changes and modifications within the spirit and scope 
of the invention will become apparent to those skilled in 
the art from this detailed description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] 

Fig. 1 is a schematic diagram illustrating the config- 
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uration of an embodiment of a mobile communica- 
tion system. 

Fig. 2 is a block diagram illustrating the structure of 
an embodiment of a base station device. 
Fig. 3 is a flowchart showing an example of a call 
admission control method in a mobile communica- 
tion system employing the base station device 
shown in Fig. 2. 

Fig. 4 is a graph showing an example of the com- 
munication condition in a mobile communication 
system employing the call admission control meth- 
od shown in Fig. 3. 

Fig. 5 is a graph showing the communication con- 
dition in a mobile communication system employing 
a conventional call admission control method. 
Fig. 6 is a block diagram illustrating the structure of 
another embodiment of a base station device. 
Fig. 7 is a flowchart showing an example of a call 
admission control method in a mobile communica- 1 
tion system employing the base station device 
shown in Fig. 6. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0023] A preferred embodiment of a call admission 
control method, communication system and base sta- 
tion device according to the present invention is de- 
scribed in detail below with reference to the drawings. 
Identical elements in the description of the drawings are 
given the same reference symbols and the description 
thereof is not repeated. The dimensional ratios in the 
drawings do not necessarily coincide with the descrip- 
tion. 

[0024] Figure 1 is a schematic diagram illustrating the 
configuration of an embodiment of a mobile communi- 
cation system constituting a communication system ac- 
cording to the present invention. The mobile communi- 
cation system shown in Figure 1 comprises a plurality 
of wireless base stations 1 0 and a plurality of mobile sta- 
tions 60 that perform data communication (transmis- 
sion/reception), being connected by wireless communi- 
cation circuits with base stations 10. In a mobile com- 
munication system constructed in this way, the commu- 
nication circuits that perform transmission from mobile 
stations 60 to base stations 10 are up-link circuits and 
the communication circuits that perform transmission 
from base stations 10 to mobile stations 60 are down- 
link circuits. 

[0025] This mobile communication system is con- 
structed as a mobile communication system in which 
multiple access is performed by respective calls, using 
shared wireless resources. That is, the same wireless 
resource is shared by communication of the users cor- 
responding to a plurality of mobile stations 60. A specific 
description of the shared wireless resources will be giv- 
en later. 

[0026] Also, in the present mobile communication 



system, a plurality of services of different degrees of pri- 
ority are provided using the same communication sys- 
tem. That is, calls of a plurality of services having mu- 
tually different degrees of priority are present at the 

s same time. Also, as the switching system for performing 
transmission/reception of data between base stations 
10 and mobile stations 60, either or both of a packet 
switching system and circuit switching system is em- 
ployed. Also, as the access system a predetermined 

10 communication system such as for example the CDMA 
system, FDMA system or TDM A system is employed. 
[0027] Figure 2 is a block diagram illustrating the 
structure of an embodiment of a base station device ac- 
cording to the present invention that is employed as a 

15 wireless base station in the mobile communication sys- 
tem illustrated in Figure 1 . Also, in this embodiment, it 
will be assumed that, as the plurality of services having 
mutually different degrees of priority, two types of serv- 
ice, namely, a service A constituting a first service of 

20 high degree of priority and a service B constituting a sec- 
ond service of lower degree of priority than service A 
are provided. 

[0028] This base station device 1 0 comprises a trans- 
mitting/receiving section (transmitter/receiver) 20 and 
25 call admission control section 30. Also, a call processing 
control device 40 and memory 50 are con nected.to call 
admission control section 30. 

[0029] Transmitting/receiving section 20 is connected 
with call admission control section 30 and a transmis- 

30 sion path (not shown) to the outside; it performs trans- 
mission/reception of data in accordance with instruc- 
tions etc from call admission control section 30. In Fig- 
ure 2, as an example of the structure of transmitting/ 
receiving section 20, a transmitting/receiving section 20 

35 is illustrated of a construction having n first to n-th trans- 
mitters/receivers 21 and transmitter/receiver control de- 
vice 22 that respectively controls these connected to 
these transmitters/receivers 21 . 
[0030] Call admission control section 30 comprises a 

40 call admission control device 31 , resource measure- 
ment device (resource measurement means) 32, serv- 
ice identifier (service identification means) 33, first com- 
parator (comparison means) 34, second comparator 
(comparison means) 35 and comparison result selector 

45 (comparison result selection means) 36. Call admission 
control device 31 is connected with transmitting/receiv- 
ing section 20 and comparison result selector 36; it con- 
trols call admission operation and data transmitting/re- 
ceiving operation by transmitting/receiving section 20 in 

50 accordance with requests from call processing control 
device 40, and also performs reading, updating and writ- 
ing etc of the necessary data with respect to memory 50. 
[0031] Resource measurement device 32 is connect- 
ed with transmitting/receiving section 20, first compara- 

55 tor 34 and a second comparator 35; it measures the re- 
source use condition of the wireless resource at trans- 
mitting/receiving section 20 that is to be the subject of 
monitoring and outputs this measured value to first com- 
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parator 34 and second comparator 35. Service identifier 
33 is connected with transmitting/receiving section 20, 
call admission control device 31 and comparison result 
selector 36; it outputs service information to comparison 
result selector 36 by identifying the type of service re- s 
quested by a call or the degree of priority of this service, 
using information from transmitting/receiving section 20 
or call admission control device 31 . 
[0032] First comparator 34 is a comparator provided 
corresponding to service A. This first comparator 34 is 
connected with resource measurement device 32 and 
comparison result selector 36; it compares the meas- 
ured value of the resource use condition and the call 
admission threshold value for service A (first threshold 
value) and outputs this comparison result to comparison 
result selector 36. Second comparator 35 is a compa- 
rator provided corresponding to service B. This second 
comparator 35 is connected with resource measure- 
ment device 32 and comparison result selector 36; it 
compares the measured value of the resource use con- 
dition and a call admission threshold value for service 
B (second threshold value) and outputs this comparison 
result to comparison result selector 36. 
[0033] Comparison result selector 36 is connected 
with call admission control device 31 , service identifier 
33, first comparator 34 and second comparator 35; it se- 
lects one or other of the comparison results from first 
comparator 34 or second comparator 35, in accordance 
with service information that is input from service iden- 
tifier 33 and outputs this to call admission control device 
31. Call admission control device 31 performs call ad- 
mission restriction processing in which it restricts call 
admission by deciding to allow or reject acceptance of 
new calls in accordance with the comparison result of 
which is input thereto. 

[0034] This call admission control device 31 thus con- 
stitutes call admission restriction means that restricts 
acceptance of new calls in accordance with the compar- 
ison result of the measured value of the resource use 
condition and the call admission threshold value. Also, 
the two comparators, namely, first comparator 34 and 
second comparator 35 as well as comparison result se- 
lector 36 constitute comparison result acquisition 
means that acquires the comparison result and that is 
used for restricting acceptance of new calls. 
[0035] Figure 3 is a flowchart showing an example of 
a call admission control method in a mobile communi- 
cation system employing the base station device 10 
shown in Figure 2. When there is a new call access re- 
quest (call in accordance with service A or service B) 
from call processing control device 40, call admission 
processing including call admission restricting process- 
ing is commenced. 

[0036] In this call admission restriction processing, a 
predetermined wireless resource is designated as the 
subject of monitoring. Also, different call admission 
threshold values are set beforehand in accordance with 
the degree of priority of the respective services in re- 



spect of the resource use condition of the wireless re- 
source to be monitored. 

[0037] Specifically, a call admission threshold value 
x A constituting a first threshold value is set (step S200) 
in respect of calls requested by service A, which is of a 
high degree of priority. Also, call admission threshold 
value x B constituting a second threshold value is set 
(step S300) in respect of calls requested by service B, 
which is of a low degree of priority. It should be noted 
that the first threshold value x A of service A is set higher 
than the second threshold value x B of service B, which 
is of lower priority (x B < x A ); in this way, call admission 
can be suitably controlled in accordance with the degree 
of priority of the services. Also, the necessary data such 
as these call admission threshold values x A and x B is 
stored for example in memory 50 which is connected to 
call admission control section 30. 
[0038] Call admission restricting processing is com- 
menced in which a call admission threshold value is ap- 
plied in respect of newly generated call requests. First 
of all, the resource use condition in transmitting/receiv- 
ing section 20 is measured (S101 , resource measure- 
ment step) by resource measurement device 32 in re- 
spect of the wireless resource that is to be monitored. 
The acquired measured value x is output respectively 
to first comparator 34 and second comparator 35.. 
[0039] Next, in first comparator 34, a comparison is 
made (S201 , comparison step) of the measured value 
x of the resource use condition input from resource 
measurement device 32 and call admission threshold 
value x A in service A. The comparison result obtained 
(first comparison result) is then output (S202) to com- 
parison result selector 36. Specifically, for example, the 
magnitudes of measured value x and first threshold val- 
ue x A are compared. Then, if measured value x is less 
than or equal to first threshold value x A (x < x A ), "0" is 
output as the comparison result. On the other hand, if 
the measured value x is greaterthan first threshold val- 
ue x A (x > x A ), "1" is output as the comparison result. 
[0040] Also, in second comparator 35, a comparison 
is made (S301 , comparison step) of the measured value 
x of the resource use condition input from resource 
measurement device 32 and call admission threshold 
value x B in service B. The comparison result obtained 
(second comparison result) is then output (S302) to 
comparison result selector 36. Specifically, for example, 
the magnitudes of measured value x and second thresh- 
old value x B are compared. Then, if measured value x 
is less than or equal to second threshold value x B (x < 
x B ), "0" is output as the comparison result. On the other 
hand, if the measured value x is greater than second 
threshold value x B (x > x B ), "1 " is output as the compar- 
ison result. 

[0041 ] Furthermore, service identifier 33 identifies the 
type of service for the requested call or the degree of 
priority of this service (S1 02, service identification step), 
using information from transmitting/receiving section 20 
or call admission control device 31 . The service infor- 
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mation concerning the type of the identified service or 
its degree of priority is output to comparison result se- 
lector 36. 

[0042] Next, comparison result selector 36 selects 
(S1 03, comparison result selection step) one or other of 
the first and second comparison results from first and 
second comparators 34, 35 in accordance with the serv- 
ice information that is input from service identifier 33. 
The selected comparison result is output to call admis- 
sion control device 31 . The comparison result that are 
used in restriction of new call admission are acquired 
(comparison result acquisition step) by means of the 
above steps S201 , S202, S301 , S302 and S1 03. 
[0043] As comparison result selector 36, there is em- 
ployed for example a switch having a first terminal con- 
nected to first comparator 34, a second terminal con- 
nected to second comparator 35 and a third terminal 
connected to call admission control device 31 , and that 
is capable of changing over connection of the third ter- 
minal to the first terminal or second terminal. 
[0044] In this case, when service information on a call 
request in accordance with service A is input from serv- 
ice identifier 33, the third terminal is connected to the 
first terminal so that the first comparison result from first 
comparator 34 is selected and output to call admission 
control device 31. Also, when service information on a 
call request in accordance with service B is input, the 
third terminal is connected to the second terminal so that 
the second comparison result from second comparator 
35 is selected and output to call admission control de- 
vice 31 . 

[0045] Call admission control device 31 performs call 
admission processing including call admission restric- 
tion processing in accordance with the comparison re- 
sult that is input thereto from comparison result selector 
36. First of all, it ascertains (S104) whether the compar- 
ison result selected by comparison result selector 36 is 
"0" or "1 Transmitting/receiving section 20 is then con- 
trolled (S105) to allow call admission if the comparison 
result output is "0" i.e. if the measured value x of the 
resource use condition is less than or equal to the call 
admission threshold value. On the other hand, if the 
comparison result output is "1 " i.e. if the measured value 
x of the resource use condition is greater than the call 
admission threshold value, call admission is denied 
(S106). Restriction of new call admission is performed 
(call admission restriction step) in accordance with the 
degree of priority of each service by the above steps 
S 104 to S106. 

[0046] The effects of the mobile communication sys- 
tem, base station device and call admission control 
method illustrated in Figure 1 to Figure 3 will be de- 
scribed with reference to an example of specific com- 
munication conditions. 

[0047] With the call admission control method, mobile 
communication system (communication system) and 
base station device according to the present embodi- 
ment, in communication such as mobile communication 



in which calls of a plurality of services, in the above ex- 
ample service A and service B, having mutually different 
priority are present together, restriction of new calls is 
performed by applying call admission threshold values 
5 to the resource use condition of wireless resources etc 
and call admission threshold values respectively set in 
accordance with the degree of priority of the services 
are employed as the call admission threshold values 
used for this restriction. 

[0048] In this process, the method of restricting new 
call admission can be altered in accordance with the dif- 
ference in degree of priority of the services. In this way, 
in communication in which access is performed with 
shared resources, it becomes possible to perform call 
admission control in a suitable manner in accordance 
with the service that the user is attempting to use, while 
also suppressing deterioration of communication quali- 
ty. Specifically, the degree of priority of each service cor- 
responds to the real-time character of communication 
in that service, its importance and urgency. 
[0049] Also, a decision whether or not to allow new 
call admission is made by acquiring a measured value 
of resource use condition in respect of the wireless re- 
source that is to be monitored and comparing this meas- 
ured value with the magnitude of the call admission 
threshold value. In this way, restriction of new calhad- 
mission can be efficiently implemented. 
[0050] Figure 4 shows an example of the communi- 
cation condition when the call admission control method 
shown in Figure 3 is applied to a communication system 
in which calls of a plurality of services having mutually 
different degrees of priority are present together, shar- 
ing the same resources. 

[0051] Figure 4 is a graph showing the change with 
time t of the access condition (access origination and 
termination) of calls requested by service A and service 
B and the measured value x of resource use condition, 
with the horizontal axis being shown as the time axis. 
Of service A and service B, as described above, the de- 
gree of priority of service A is higher than that of service 
B. 

[0052] The graph illustrating the change with time of 
measured value x of resource use condition respectively 
shows the first threshold value x A in respect of service 
A described above with reference to the flowchart of Fig- 
ure 3, the second threshold value x B of service B and 
measured value x and the quality deterioration threshold 
value x 0 at which deterioration of communication quality 
actually occurs. Corresponding to the degrees of priority 
of the services, first threshold value x A is higher than 
second threshold value x B (x B < x A ). 
[0053] In the example of communication condition 
shown in Figure 4, at time point t,, the measured value 
x of resource use condition is equal to the threshold val- 
ue x A in respect of service A (x=x A ) and is greater than 
the threshold value x B in respect of service B (x > x B ). 
[0054] In this condition, when there is a call request 
C B of service B, which is of low degree of priority, since 
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measured value x exceeds the call admission threshold 
value x B in respect of service B, this call request is sub- 
ject to the restriction on new call admission and call ad- 
mission is denied. Furthermore, if subsequently there is 
a call request C A of service A which is of a high degree s 
of priority, since measured value x is less than or equal 
to the call admission threshold value x A in respect of 
service A, call admission in response to this call request 
is allowed. 

[0055] In contrast, Figure 5 shows an example in 
which the same call admission threshold value x c is ap- 
plied in irrespective of the degree of priority of the serv- 
ices, in respect of the same communication condition. 
In this example, at time point t 1t the measured value x 
of the resource use condition is the same as the com- 
mon call admission threshold value x c (x= x c ) in respect 
of service A and service B. 

[0056] In this condition, when there is a call request 
C B of service B, which is of low degree of priority, since 
the measured value x is less than or equal to the com- 
mon call admission threshold value x c , call admission 
in respect of this call request is allowed. Furthermore, if 
subsequently there is a call request C A of service A 
which is of high degree of priority, since measured value 
x exceeds the call admission threshold value Xq be- 
cause call admission has already been allowed in re- 
spect of call request C B , this call request is subjected to 
the restriction on new call admission and call admission 
is dented. 

[0057] That is, in the example of the communication 
condition shown in Figure 5 in which a common call ad- 
mission threshold value is set in respect of the services, 
restriction on call request C A of service A is imposed 
due to the acceptance of call request C B of service B, 
so calls of service A, which is of high degree of priority, 
are squeezed out by calls of service B, which is of low 
degree of priority. 

[0058] In contrast, in the example of the communica- 
tion condition shown in Figure 4, thanks to the employ- 
ment of a call admission control method as described 
above in which the call admission threshold value is set 
in accordance with the degree of priority of the service, 
call requests of service A, which is of high degree of 
priority, are preferentially accepted in comparison with 
call requests of service B. The services that are sought 
to be utilized by users of the communication system are 
therefore protected in appropriate manner in accord- 
ance with their respective degrees of priority. 
[0059] Various types of resources may be utilized as 
the resources that are shared by multiple access by the 
various users and whose resource use condition is mon- 
itored. As such resources, for example in the FDMA sys- 
tem or TDMA system, preferably at least either the 
number of channels or the number of wireless devices 
is taken. Also, in the CDMA system, preferably at least 
one of the amount of up-link interference, down-link 
transmission power, number of the devices employed, 
or number of spreading codes is taken. 



[0060] Also, regarding the respective degree of prior- 
ity of the plurality of services, preferably a service using 
circuit switching system as the switching system is taken 
as the first service, of high degree of priority (service A 
in the above example) and a service using a packet 
switching system is taken as the second service, of low 
degree of priority (service B in the above example). 
[0061] The circuit switching system is a system in 
which communication by users connected by a circuit 
switching call results in occupation of fixed resources 
irrespective of the presence or absence of transmitted 
data and is therefore utilized for services of a high de- 
gree of real-time character (degree of priority). In con- 
trast, in a packet switching system, in communication of 
users connected by a packet call, the data that are trans- 
mitted are data in small units called packets; thus re- 
sources are occupied in accordance with need and data 
are transmitted in packet units; this system is employed 
for services in which the degree of requirement for real- 
time character (priority) is low. 

[0062] In regard to these two switching systems, by 
setting the call admission threshold value at a high level 
in the case of the circuit switching system and setting 
the call admission threshold value at a low level in the 
case of the packet switching system, control of call ad- 
mission in accordance with the degree of priority of .each 
service can be performed in an easy and convenient 
fashion. 

[0063] Also, even in regard to calls likewise utilizing 
the circuit switching system, there are differences re- 
garding the importance and urgency between ordinary 
telephone calls and emergency calls, so their degrees 
of priority are different. The call admission control meth- 
od described above can be applied in such cases also. 
[0064] Figure 6 is a block diagram illustrating the 
structure of another embodiment of a base station de- 
vice according to the present invention used as a wire- 
less base station in the mobile communication system 
shown in Figure 1. In this embodiment, as in the case 
of the embodiment illustrated in Figure 2, two types of 
service, namely, service A constituting a first service of 
high degree of priority and service B constituting a sec- 
ond service of lower degree of priority than service A 
are provided as the plurality of services of mutually dif- 
ferent degree of priority. 

[0065] This base station device 1 0 comprises a trans- 
mitting/receiving section (transmitter/receiver) 20 and a 
call admission control section 30. A call processing con- 
trol device 40 and memory 50 are connected with call 
admission control section 30. The structure etc of trans- 
mitting/receiving section 20, call processing control de- 
vice 40 and memory 50 are the same as in the case of 
the base station device of the embodiment shown in Fig- 
ure 2. 

[0066] Call admission control section 30 comprises a 
call admission control device 31 , resource measure- 
ment device (resource measurement means) 32, serv- 
ice identifier (service identification means) 33, threshold 
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value selector (threshold value selection means) 37 and 
comparator (comparison means) 38. Call admission 
control device 31 is connected with transmitting/receiv- 
ing section 20 and comparator 38; it controls the call 
admission operation and the data transmitting/receiving s 
operation of transmitting/receiving section 20 in accord- 
ance with requests from call processing control device 
40, and also performs reading, updating and writing etc 
of the necessary data in respect of memory 50. 
[0067] Resource measurement device 32 is connect- 
ed with transmitting/receiving section 20 and compara- 
tor 38; it measures the resource use condition of the 
wireless resource at the transmitting/receiving section 
20 that is to be monitored and outputs a measured value 
to comparator 38. Service identifier 33 is connected with 
transmitting/receiving section 20, call admission control 
device 31 and threshold value selector 37; it identifies 
the type of service of the requested call and the degree 
of priority of this service using information from trans- 
mitting/receiving section 20 orcall admission control de- 
vice 31 and outputs service information to threshold val- 
ue selector 37. 

[0068] A threshold value selector 37 is connected with 
service identifier 33 and comparator 38; it selects one 
or other of a call admission threshold value (first thresh- 
old value) corresponding to service A and a call admis- 
sion threshold value (second threshold value) corre- 
sponding to service B on the basis of service information 
input thereto from service identifier 33, and outputs this 
to comparator 38. 

[0069] Comparator 38 is connected with call admis- 
sion control device 31, resource measurement device 
32 and threshold value selector 37; it compares the 
measured value of the resource use condition and the 
call admission threshold value selected by threshold 
value selector 37 and outputs the result of this compar- 
ison to call admission control device 31 . Call admission 
control device 31 then performs call admission restric- 
tion processing that restricts call admission by making 
a decision to allow or reject new call admission in ac- 
cordance with the comparison result that is input there- 
to. 

[0070] This call admission control device 31 consti- 
tutes call admission restriction means that restricts ac- 
ceptance of new calls in accordance with the compari- 
son result of the measured value of the resource use 
condition and the call admission threshold value. Also, 
threshold value selector 37 and comparator 38 consti- 
tute comparison result acquisition means that acquires 
the comparison result used for restriction of acceptance 
of new calls. 

[0071] Figure 7 is a flowchart illustrating an example 
of a call admission control method in a mobile commu- 
nication system using base station device 10 shown in 
Figure 6. When there is a connection request for a new 
call (call of service A or service B) from call processing 
control device 40, call admission processing, including 
call admission restriction processing, is commenced. 



[0072] In call admission restriction processing, a pre- 
determined wireless resource is designated as the sub- 
ject of monitoring. Also, different call admission thresh- 
old values are set beforehand in respect of the resource 
use condition of the wireless resource to be monitored, 
depending on the degree of priority of the respective 
service. 

[0073] Specifically, call admission threshold value x A 
constituting a first threshold value is set (step S500) in 
respect of calls requested by service A, which is of high 
degree of priority. Also, call admission threshold value 
x B , constituting a second threshold value, is set (step 
S600) in respect of calls requested by service B, which 
is of low degree of priority. It should be noted that the 
first threshold value x A of service A is set to higher than 
the second threshold value x B of service B, which is of 
lower degree of priority (x B < x A ); in this way, call admis- 
sion is appropriately controlled in accordance with the 
degree of priority of each service. Also, the necessary 
data such as these call admission threshold values x A> 
x B is stored for example in memory 50, which is con- 
nected with call admission control section 30. 
[0074] Call admission restriction processing is com- 
menced that is performed by applying the call admission 
threshold value in respect of newly generated call re- 
quests. First of all, the resource use condition in. trans- 
mitting/receiving section 20 is measured (S401, re- 
source measurement step) by means of resource meas- 
urement device 32 in respect of the wireless resource 
to be monitored. The acquired measured value x is out- 
put to comparator 38. 

[0075] Also, service identifier 33 identifies (S402, 
service identification step) the type of service or the de- 
gree of priority of this service of the requested call, using 
information from transmitting/receiving section 20 orcall 
admission control device 31 . The service information in 
respect of type or degree of priority of the identified serv- 
ice is output to threshold value selector 37. 
[0076] Next, threshold selector 37 selects as the call 
admission threshold value x c (S403, threshold value se- 
lection step) one or other of the call admission threshold 
value x A corresponding to service A and the call admis- 
sion threshold value x B corresponding to service B, in 
accordance with the service information that is input 
from service identifier 33. The selected call admission 
threshold value Xq is output to comparator 38. 
[0077] Next, comparator 38 performs a comparison of 
the measured value x of the resource use condition that 
is input from resource measurement device 32 and the 
call admission threshold value x c that was selected 
(S404, comparison step). The comparison result ob- 
tained is then output to call admission control device 31 
(S405). Specifically, for example the magnitudes of 
measured value x and threshold value x c are compared. 
Then, if the measured value x is less than or equal to 
the threshold value x c (x < x c ), the comparison result 
"0" is output. On the other hand, if the measured value 
x is larger than the threshold value x c (x > x c ), the com- 
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parison result "I" is output. The comparison results used 
in restriction of new call admission are acquired in the 
steps S403 to S405 above (comparison result acquisi- 
tion steps). 

[0078] Call admission control device 31 performs call 
admission processing, including call admission restric- 
tion processing, using the comparison result that is input 
from comparator 38. First of all, it is determined (S406) 
whether the comparison result from comparator 38 is 
n 0" or "1". Then, if the comparison result output is "0" i. 
e. if the measured value x of the resource use condition 
is less than or equal to the call admission threshold val- 
ue, the transmitting/receiving section 20 is controlled 

(5407) so as to allow call admission. On the other hand, 
if the comparison result output is "1" i.e. if the measured 
value x of the resource use condition is larger than the 
call admission threshold value, call admission is denied 

(5408) . By the above steps S406 to S408, restriction of 
new call admission is performed (call admission restric- 
tion step) in accordance with the degree of priority of 
each service. 

[0079] By means of the call admission control meth- 
od, mobile communication system (communication sys- 
tem) and base station device according to the embodi- 
ment of Figure 6 and Figure 7, the method of restriction 
of new call admission can be altered in accordance with 
the difference of the degree of priority of each service, 
in the same way as in the case of the embodiment 
shown in Figure 2 and Figure 3. In this way, in commu- 
nication in which access is performed using shared re- 
sources, call admission can be suitably controlled in ac- 
cordance with the service sought to be used by the user, 
while suppressing deterioration of communication qual- 
ity. 

[0080] It should be noted that, regarding a mobile 
communication system, in Japanese Patent Application 
Laid-open No. H1 0-1 3937, it is stated that a plurality of 
threshold values are set for each service. In this call ad- 
mission control method, a plurality of threshold values 
corresponding to the type of service are set and, on call 
admission, a threshold value is selected in accordance 
with the type of service from the mobile station and call 
admission is controlled by comparing the selected 
threshold value and the number of users, the amount of 
interference etc. However, with this method, what sort 
of threshold value should be set in order to make pos- 
sible appropriate call admission control is not made 
clear. 

[0081] In contrast, with the call admission control 
method, communication system and base station de- 
vice of the present invention, it is arranged to set a plu- 
rality of corresponding call admission threshold values 
in accordance with the respective degree of priority of a 
plurality of services. In this way, it is made possible to 
control call admission in such a manner that the respec- 
tive services are suitably protected in accordance with 
the content of the service that is sought to be utilized by 
a plurality of users. 



[0082] The call admission control method, communi- 
cation system and base station device according to the 
present invention are not restricted to the embodiments 
described above but can be modified in various ways. 
5 For example, in the base station device 1 0 shown in Fig- 
ure 2 and Figure 6 and the flowchart of the call admis- 
sion control method shown in Figure 3 and Figure 7, the 
services provided in the mobile communication system 
are assumed to be of two types, namely, service A and 
service B. On the other hand, even when three or more 
types of service are provided, it is possible to perform 
the same call admission control processing by expand- 
ing the device construction or processing procedure. 
[0083] Also, in the method of resource measurement 
in resource measurement device 32, a suitable method 
of measurement may be employed in accordance with 
the resource that is set as the subject of monitoring. Al- 
so, regarding the communication system, although, in 
the embodiments described above, by way of example, 
a mobile communication system was described in which 
multiple access is performed with shared wireless re- 
sources, the call admission control method described 
above is not restricted to mobile communication sys- 
tems and could be applied to other modes of communi- 
cation system in which resources are shared. 
[0084] It should be noted that, regarding the two steps 
of measurement of the resource use condition and serv- 
ice identification shown in the flowchart of Figure 3 and 
Figure 7, either of these could be performed first or par- 
allel processing could be adopted in which they are per- 
formed concurrently. Also, regarding the setting before- 
hand of the plurality of call admission threshold values 
corresponding to the plurality of services, these may be 
set beforehand priorto execution of call admission. Con- 
sequently, for example, in a base station device, the call 
admission threshold values may be altered by instruc- 
tions etc from an upper-layer station. 
[0085] As described in detail above, with the call ad- 
mission control method, communication system and 
base station device according to the present invention, 
the following effects are obtained. Specifically, in com- 
munication in which calls of a plurality of services having 
mutually different degrees of priority are present, dete- 
rioration in communication quality can be suitably sup- 
pressed by control of call admission in accordance with 
the service that is utilized by the user in the communi- 
cation system, by employing a call admission control 
method, communication system and base station de- 
vice whereby new call admission is restricted by apply- 
ing a call admission threshold value in respect of the 
resource use condition, using call admission threshold 
values set in accordance with the degree of priority of 
the services. 

[0086] From the invention thus described, it will be ob- 
vious that the embodiments of the invention may be var- 
ied in many ways. Such variations are not to be regarded 
as a departure from the spirit and scope of the invention, 
and all such modifications as would be obvious to one 
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skilled in the art are intended for inclusion within the 
scope of the following claims. 



Claims 5 

1. In communication in which calls of a plurality of 
services having mutually different degrees of prior- 
ity are present and respective calls perform access 
with shared resources, a call admission control 10 
method of controlling call admission characterized 

in that: 

for said plurality of services, a plurality of cor- 
responding call admission threshold values are is 
set beforehand in accordance with said respec- 
tive degrees of priority; and 
in respect of a requested call, the resource use 
condition of a predetermined resource desig- 
nated as the subject of monitoring and said call 20 
admission threshold value corresponding to 
said service in this call are compared and new 
call admission in respect of said requested call 
is restricted in accordance with the comparison 
result. 25 

2. The call admission control method according to 
claim 1 , characterized in that said plurality of serv- 
ices include at least a first service of high degree of 
priority and a second service of lower degree of pri- zo 
ority than said first service; and 

said call admission threshold value corre- 
sponding to said first service is set higher than said 
call admission threshold value corresponding to 
said second service. 35 

3. The call admission control method according to 
claim 2, characterized in that, of said plurality of 
services, a service using a circuit switching system 

as its switching system is employed as said first 40 
service of high degree of priority and a service using 
a packet switching system is employed as said sec- 
ond service of lower degree of priority. 

4. The call admission control method according to any 45 
claim of claims 1 to 3, characterized by comprising: 

a resource measurement step in which said re- 
source use condition is measured and this 
measured value is acquired; so 
a comparison result acquisition step in which 
said measured value and said call admission 
threshold value corresponding to said service 
of said requested call are compared to obtain 
said comparison result; and 55 
a call admission restriction step in which new 
call admission in respect of said requested call 
is denied if the obtained comparison result 



proves that said measured value exceeds said 
call admission threshold value. 

5. The call admission control method according to any 
claim of claims 1 to 4, characterized in that the 
access system employed in said communication is 
the FDMA system or TDMA system, and said re- 
source that is designated as the subject of monitor- 
ing is at least either the number of channels or the 
number of wireless devices. 

6. The call admission control method according to any 
claim of claims 1 to 4, characterized in that the 
access system employed in said communication is 
the CDMA system, and said resource that is desig- 
nated as the subject of monitoring is at least one of 
the amount of up-link interference, the down-link 
transmission power, the number of devices em- 
ployed or the number of spreading codes. 

7. In communication in which calls of a plurality of 
services having mutually different degrees of prior- 
ity are present and respective calls perform access 
with shared resources, a communication system 
wherein a call admission control method is em- 
ployed whereby call admission is controlled,. char- . 
acterized in that: 

for said plurality of services, a plurality of cor- 
responding call admission threshold values are 
set beforehand in accordance with said respec- 
tive degrees of priority; and 
in respect of a requested call, the resource use 
condition of a predetermined resource desig- 
nated as the subject of monitoring and said call 
admission threshold value corresponding to 
said service in this call are compared and new 
call admission in respect of said requested call 
is restricted in accordance with the comparison 
result. 

8. The communication system according to claim 7, 
characterized in that said plurality of services in- 
clude at least a first service of high degree of priority 
and a second service of lower degree of priority than 
said first service; and 

said call admission threshold value corre- 
sponding to said first service is set higher than said 
call admission threshold value corresponding to 
said second service. 

9. The communication system according to claim 8, 
characterized In that, of said plurality of services, 
a service using a circuit switching system as its 
switching system is employed as said first service 
of high degree of priority and a service using a pack- 
et switching system is employed as said second 
service of lower degree of priority. 
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10. The communication system according to any claim 
of claims 7 to 9, characterized in that the access 
system employed in said communication is the FD- 
MA system or TDM A system, and said resource that 
is designated as the subject of monitoring is at least 
either the number of channels or the number of 
wireless devices. 

11. The communication system according to any claim 
of claims 7 to 9, characterized in that the access 
system employed in said communication is the CD- 
MA system, and said resource that is designated as 
the subject of monitoring is at least one of the 
amount of up-link interference, the down-link trans- 
mission power, the number of devices employed or 
the number of spreading codes. 

12. In communication in which calls of a plurality of 
services having mutually different degrees of prior- 
ity are present and respective calls perform access 
with shared resources, a base station device 
wherein a call admission control method is em- 
ployed whereby call admission is controlled, char- 
acterized in that: 

for said plurality of services, a plurality of cor- 
responding call admission threshold values are 
set beforehand in accordance with said respec- 
tive degrees of priority; and 
in respect of a requested call, the resource use 
condition of a predetermined resource desig- 
nated as the subject of monitoring and said call 
admission threshold value corresponding to 
said service in this call are compared and new 
call admission in respect of said requested call 
is restricted in accordance with the comparison 
result. 



resource measurement means that measures 
said resource use condition to acquire a meas- 
ured value; 

comparison result acquisition means that com- 
5 pares said measured value and said call admis- 

sion threshold value corresponding to said 
service of said requested call to obtain said 
comparison result; and 

call admission restriction means that denies 
10 new call admission in respect of said requested 

call if the obtained comparison result proves 
that said measured value exceeds said call ad- 
mission threshold value. 

is 16. The base station device according to any claim of 
claims 12 to 15, characterized in that the access 
system employed in said communication is the FD- 
MA system orTDMA system, and said resource that 
is designated as the subject of monitoring is at least 

20 either the number of channels or the number of 
wireless devices. 

17. The base station device according to any claim of 
claims 12 to 15, characterized in that the access 

25 system employed in said communication is the CD- 
MA system, and said resource that is designated as 
the subject of monitoring is at least one of the 
amount of up-link interference, the down-link trans- 
mission power, the number of devices employed or 

30 the number of spreading codes. 



35 



13. The base station device according to claim 12, 
characterized in that said plurality of services in- 40 
elude at least a first service of high degree of priority 
and a second service of lower degree of priority than 
said first service; and 

said call admission threshold value corre- 
sponding to said first service is set higher than said *5 
call admission threshold value corresponding to 
said second service. 



14. The base station device according to claim 13, 
characterized in that, of said plurality of services, so 
a service using a circuit switching system as its 
switching system is employed as said first service 

of high degree of priority and a service using a pack- 
et switching system is employed as said second 
service of lower degree of priority. 55 

15. The base station device according to any claim of 
claims 12 to 14, characterized by comprising: 
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